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| ' f^i-^TiCEVr To the applicant above named, his heirs, and any and all his assignees, 
j atifO.rnpys and agents , hereinafter designated principals. ; . 

| / ; ■ -.You are hereby notified that your application as above identified has been found 

j to contain subject matter, the unauthorized disclosure of which might be detrimental 
to | the public safety or defense, and you are ordered in nowise to. publish or disclose 
| the inyention or any material information with respect thereto, including hitherto 
j unpublished details of the subject matter Of said application, in any way to any person 
jnotj cognizant of the invention prior to the. date of the order, including any employee of 
: the, principals, but to keep the same Secret except, by written permission first obtained 
j of the Commissioner of Patents, under the penalties of the act of October 6, 1917 
(Public No. 80) , as amended July 1, 1946 (Public Ho. 700), as amended- August 21, 1941 
| (Public ; Law 239),' and Jurie 16, 1942 (Public Law 609), 35 U.S.C. 42; 40 Stat, 394, 54 
j Stajt . 710, 55 Stat. 657; 540 0. GL‘ 233, 24^. : 

| Any other application which contains any Significant part of the subject matter 
I of the above identified application falls within the scope of this order, if such other 
{application does not stand under a secrecy order, it and the common subject matter 
j shojuld be brought to the attention of trie Patent Office War Division. 

. ! !' If prior to the issuance of the secrecy order any significant part of the subject 

{matter has been revealed to any person, the principals shall promptly Inform such person 
of the secrecy order and the penalties for {improper disclosure set out in Public No. 700, 
76th Congress, and Public Law 239, 77th Congress. 

! This order should riot be construed in any Way to mean that the Government has 

'adopted or contemplates adoption of the alleged invention disclosed in this application; 
’nor! is it any indication, of the value of such invention. In order t° mahe the details of 
lyouh invention available for inspection by various governmental agencies concerned 
'therewith for consideration of its possible' use in the war program and at the same time 
!to preserve your rights under the Act, it is suggested that you promptly tender this 
{invention to the Government, of the United States for its use. Such tender may be effected 
by k communication addressed to the Secretary of War or the Secretary of the Navy and 
should be accompariied by a power to inspect' and make copies of the application. 
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pray that Letters Patent may he iranted to for t* 1 ® improvement!^ in 
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as set ferth in the annexed specif icatien. \ 
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MtU mi *i ml bmltM*! 

whose address is , Navy Department, Wash- 

ingten, D.C., attorney with full pewer ef substitution and revocation, to 
prosecute this application, to make alterations and amendment therein, to. 
receive the patent, and to transact all business in the Patent Office conn- 
ected therewith. 

And %hey hereby certify that the Government ef the United States, 

represented by the Secretary of the Wavy, has a license under the invention 
herein set ferth, and has the irrevocable right to prosecute this application. 
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Fig. $ $bmm a wheel tu«l in either th# cod* wheel or th# 

i 

control wheel cetjf 

Fig. 6 deplete an index wheslj 

I 

fig. ? illwstratea Urn elcotroasgasts, with their uMturui 
that control tha operation of the swclianiwa in Fig. 3. 

Th# cryptograph io » chine with which the proposed iwrentlon 

| 

is concerned ia an Inproveanti of that shown in th* application of 
La reon «t *X, Serial So. 317*454 filed 5 February 1940. Other re- 
lated application* disclosing various aspects of th* improved 
aaohlm, nor* or 1*** dependant en the present Invention and filed 
concurrently herewith will bo identified in the course of the 
description. 

I 

A* used herein *eipb*r conjugate" ia th* letter* which *ay 

I 

he any letter in th* alphabet, printed in the enciphered text 

I 

whon * key ia operated during the proeess of enoiphersisnt *nl the 

■plain conjugate" ia the letter that in printed in the deciphered 

j 

text when the key bearing ita cipher conjugate ia operated during 
deciphering. 

Broadly delineated, the Machine involves "oode wheels" in 

. 

cascade or In a ■ease" with rando* or Mixed circuits which operate 
a printing device to print the cipher conjugate of the letter on 

an operated key when th* keyboard ia connected to on* end of the 

' 

cod* wheel mace, and to print the plain conjugate of th# letter 
in cipher when a key bearing such letter is operated with th# 
keyboard connected to th# other end of the cod# wheol ease. The 
printer is connected to the end of th* code wheel was# eppoe it* 
the end to which the keyboard is connected in both cases. 

Th* switohna and circuit* herein concerned are Manipulated 
to revoros th# connections for enciphering and deciphering, to 

contest thu keys diroctly to th* printer for printing plain text. 
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and to out out the printing tad ciphering circuit# and to oomedt 
oortaln other circuits that control mohaaisal devises for resetting 
end eeroising, so will be fully explained hereinafter. 

The construction of ths Machine will be first set fbrth to 
K&ks clear the function* end relations of the electrical elreults. 

Referring to ?lg, 1, actor 90 drive* ehsft 91 through w*m 
pinion 92 «e#hed with wora gear 53 on the abaft to supply power 
for operating the weohanical elements of the auchtne under control 
of the electrical circuit*. Shaft 91 end the mean* fbr determining 
the operation thereof are eat forth in detail in the applieatiofl of 

I 

Theodore I. Prsyslooki, Serial Ho. , filed roncurrerily 

1 

herewith. The key board ha* keya 54 for the letter* of the alphabet, 

1 ' 

tho minerals 1 through 9 and etro, blank, dash and repeat, and apace 
bur 59 . 

Slain snitch 95 his t shaft 97 that is rotatable by handle 94 
with can lobe* 99 on the shaft to contest telephone type pileupa 60} 
The shaft 57 ha* fivo positions, indicated by index 61 in conjunction 
with jtwuv.n on pint# 62, which poaitiona are "Off,* "Plain,’' "React," 
"Encipher," and n Daoiplwr. ,, In th& first "Off 3 poaitien all 
current io out off froa the naohine. The second position of switch 
96 connect* tho alphabet and nuaornl koy* directly to the printing 
aachnnisa, shown in tho application of Krun and Thleneean*^ Serial 
Ho. filed concurrently hero with. The third or reset 

position of switch 96 actuatea pilsupB 60 in such a aianner that 
all ciphering circuit a and those to the printer are opened end 

V 

other circuits are oloaed to efferii Mechanical operations for 
neohanlcally setting the coda whewla to predetermined initial posi- 
tion*. In the fourth position the pileups 60 are actuated to oleee 

tho circuits for enciphering, and in the fifth for deciphering. 

Code wheel 61, a* shown in Fig. 9, ha* an annular series of 
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eontaots 62 on #aoh face so disposed that on# oontaot on each face 
oorreapond* to a latter on the periphery of the wheel. Sach oonteot 
of one feoe le oonneeted et random, or ee othend.ee determined, to a 

content on the opposite feoe, no ie well known In this art, end indi- 

> 

sated et 7? in ?lg. 2e. the code wheel* 61 are assembled In e act 
(five in Fig. 4) on a epindle 63 readily removable from basket 64 to 
facilitate the Interchange of wheels. The spacer 6? between each two 
oode wheels is provided with an annular aeries of spring pressed 
plunger conducting members (not shown) extending through to oonneet 
the contacts in one wheel 61 to those in the adjacent wheel. Saaket 

64 ie disposed in the aaohine eo that the conductor* 66 in the twe 
tide mentors 67 of the basket establish conductive relatione with 
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contact* 68 In the left aide mswber 69 of the £Vmr# of the aaehlne 
and with contact* 60* in the right side mother 69* add thus make 
oomplata through paths from one eido tmi bar 69 through the wheel* 

61 end spacer* 63 to the member 69* • 

I 

The five control wheel* 70 arm Identical with the code wheels 

' 

61 in structure and winner of assembly in the basket 64 to establish 
through paths between the oontaot series 71 end aeries 72 in elds 
members 69 and 69' by way of eontaot eerie* 71* end 72* in basket 64* 

I • 

Also assembled in basket 64 are index wheels 73# each of which he* 

’ 

ten rendon or mixed oc me at Iona between lte face* to set up through 
paths between the oontaot aerie# 75 and eerie# 74 through oonteot 
aeries 75* and 74*, respectively. The five index wheels 73 are 

rotatable but are set manually in tme position at the beginning of 

| 

enciphering or deciphering a message and remain without change. In 



Fig. 4, four index wheels shown are set with the respective numbers 

| 

10, 20, 30, and 40 alined with reference line ?6 in the spacers and 



•ids member* of the 
contacts 74. 



basket 64, the fifth being raiwved to chow 
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It will of touraa ba uedaratood that othar musbara of coda 
whaala, control wbaala and lttdax tfcaala nay ba uaad aa wall u othar 
nuwbara of oontacta on tha afortaaid whaala, and that tha nuabwr of 
aoda whaala, control abaala and lndax whaaXa naad not ba tha aa*a. 

Fixed upon abaft 31 ia a— bay 78 having foroad In ona faoa a 
#a*-groova 79 (fig* 3) In which la disposed a follower 80 attached 
to a ball drank lavar 81 that ia part of a rooking bail 82 noantad 
on abaft 81, Pivotal to bail 82 ara Xiva stepping driva bar* 84 a* oh 
of which undarllaa a code wheal 61 and tha control wheal TO alinad 
therewith. 

Xaoh driva bar 64 ha a pivotally aoontad thereon a ball a rank lavar 

•tapping pawl 85 having an am 86 ditpoaad to ba angageahle with tha 

' 

teeth; 87’ on tha periphery of tha raapwofcive code wheal 61 or control 
wheel TO, aa tha caaa nay ba, with which it ia aesoeiated, a apring 

87 biasing asch pawl 85 to awing t}*e ara 86 toward tha wbaal. Pivoted 
on tha driva bar 84 adjacent each pawl 85 it a wtapping pawl latoh 

88 hajting two shoulders 69 and 90 thereon that ara eogagesbla with 
tha am 91 of pawl 85, tha apring 92 being proridad to nova tha 
latch 88 into angag anan t with ara 91* An alectroaogoat 93 haa a 
pivotal araaturw 94 with ona and disposed under tha ara 95 of latoh 

•6 and bias ad away fro* that ara by apring 96 . 

Shan tho parta arc ns ah own in Fig. 3 and tha magnet 93 ia 
anarglsad by a pula a of currant, tha araature 94 ia drawhtoward tha 
sughet and latoh 88 ia rotated clockwise through contact of ara 95 
with tho and of araature 94. Thi* raleaue* ara 91 of pawl 85 fro* 

tha ahouldtr 90 and paruita tha pawl to ba rot* tad clockwise by its 

) 

apring 87 so that the ara 86 engages a tooth 87' on tha whaal aaaociatad 
thsrowith, tha rotation of pawl 33 being limited by contact of am 91 
with ahouldtr 89. SubeLsuetitly, the rotation of earn 78 e.ormc tha bail 

82 toward tha laft in fig. 3 and tha wovaaent thus Imparted to driva 

~y 



\ 




THE ...I LJ D G E ADVOCATE GENERAL 




NAV JAG -Pat . ~ Form # 1 7 






R£F ID : A 60515 



4 

6 

,7 

8 

9 

10 

11 

12 

lo- 

ll 

15 

16 

17 

18 

19 

20 
21 
22 
‘ J 7: 

24 

25 

26 



bar 84 causes the *!*##! associ* ted with the pawl 65 te be rotated 
or* step. Continued rotation of can 79 cores boil 82 toward the 
right and causes are 97 of pad 85 to contest the recct pin 78 whioh 
rotates pawl 85 backward and effects roHsngeaoptmt of nm 91 with 
aboulder 90 bo that the are 96 la held nway fro* the associated wheel 
Until the eechanlan ie jagei it tripped by o pulce of current tp regret 
93 • The brink* of ttagnpj te 93 ibr operating the control wheel* and 
aagncts 99 for operating the code Trheole ere shewn in detail in flj. 7* 
7ig«. Z and 2a eiU be uon aide red together, eince they present 
e schouati* layout of the sleeirioal circuits. fthile the qrvtm ie 
described sc using direct currant, It ia to be understood that due to 
the pfsch that *11 ulnatroaagnoto haw o a trigger action, bo that a 
puluo of Currant ia sufficient to offset operating, alternating 
current Ray bo used provided itotor 50 ia constructed to operate on 
that typo of current. K second w wit ah 100 ie provided, herein tented 
the serolser a witch, which ha« two positions, operate and eerelxe. 

In the firet of tie** it cloaca five circuits fro* index wheole 73 
to the stepping stagnate 99 of the code wheel* 61 and a circuit to 

oontrol the driving shaft 51 and at the ante tine opens the ser&iser 
circuits. In the second position, aeroiter switch 100 oeene the 
five circuits from the index wheela 73 to the stopping uagnets 99 of 
the cods wheels $1 and thu shaft control circuit, at the atws time 
doses ten circuita to tho five stepping oagnete 99 of the code 
wheels 61 and the five stepping eugnsta 93 of oontrol wheels 70 for 

resetting all these wiheale to respective pre-detwiitnsd initial 
positions, as will be airs fully described. 

the fourth position of switch 56 lo "encipher. u Bach alphabet 
key 54 has an associated contact 101 that ie closed when the k*y It 
depressed, completing a circuit frua supply to a contact in a pileup 
60 in switch 56, which switch Is shown in Pig. 2 as set for enciphering. 
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If tho A k*y la operated, currant pease* through conductor 102 to 
Snitch 56 ihsnce by conductor 103 to the A contact at the left hand 
and of the alphabet m »», bhenoe b y hapheeerd path through the 
wheels 61 nnd epaceris 63 to* aay, the H contact at it* right hand 

and of tht Alphabet «taxe thence by conductor 104 and salt oh 56 to 
the H aagnet 105 of the printer which sate tha printer to raoord the 
letter H in tha enciphered aosaege. 

fh* currant then flows from printer Magnet 105 through the 
common lead 106 in aeroiaai* switch 100 , thence by conductor ill to 
tha printing tilting connect* 10 ? which era closed by oca 100 oa 

shaft 51 whan the shaft is stopped after the completion of on* 

/ 

revolution^ thence t) trough the operating contact# 109 of elutoh 
release nagnot 110 , sfolih tripe to engage the clutch (not shown) 
tiirough which shaft 51 la driven and which is disengaged after each 
complete revolution of whsffc 31 . 

dutch trip nagnst 110 alec servos as a locking aagnet to 
prevent a eubs»iuont relanaa of the dutch by operation of another 
key bofora a revolution of dut ft 51 h«e been Collated* Univsroel 

bar 112 underlies all the alphabet key* to that wlwm any key i* 
operated it Is dspvsstjsd. A* in ehowti in fig. 2, the universal bar 
112 whsn not depreseod holds contacts 113 separated but whsa it is 
caved downwardly these contacts close and. establish a circuit through 
the contacts 114, conductor 115 and contacts 116 to clutch trip 
megncrt HO. It in time apparent that the oagnet 110 will rewain 
•nerglued until universal bar 112 hue again saved upwardly after 

l 

release of a key; 

After shaft $1 has turned fejirougli ono-fif th of a revolution, 
the cats 100 has saved to penult oontaota 107 to open, breaking the 

circuits through the cede wheels 6 l and the printing aagoets 105 $ 

<■ 

and at tha saae tin* oca 117 on shaft 51 cloaca oontaota 118 to 

I 
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•wfcgia* *t«ppii it magnet 93 of th* third control wheel 70* eeuntlng 

from th* left* by way of contact 121 that is closed while a witch 56 

| 

is in tho enciphering and deciphering position*, but open in all ether 
positions. Thus thio third wheal 70 turns one step uaoh tins a latter 
la printed during Uio processes of onolphsring or dweiphsring. 

I 

I 

7ha slsotrio circuit* are connected to insure the utmost degree 
of unpredictability in the oJiangi r*c of the path* between the alphabet 
key* 34 arvl the printing device during encipherment* Thie 1* acooie- 
pliahad by having am, tuo* three* or four of the node wheel# 61 

j 

save one step after each time a letter i» printed* the number of 
wheels 61 that nova at any one tine and the aeleotion of the indivi- 
dual wheels 61 to be stepped being date rained by the control olroulte 
and particular positioning# of the control wheals aad i&lex wheel*. 
Code wheal# 61 and control wheal* 70 are intarchangable and reveraible* 
each having 25 oontaot* on each face* intaroonnaotad at randea* eueb 
ae A on one fees to U on the other, 3 on oao to U on tha othar, «to. * 
but the hrr«!is«ru)nt of thu conuoctioau ia preferably not the saaa 

in any two wheats. Index wheel* 73 hava tan random, or mixed eonneo- 

tiontf between the faces of each* the wiring pattern* in all being 

j 

different. It will be noted that no xachanical e±c-a>iia to wtep index 

I 

wheel* 73 i* provided* tlwy boing cat ashUfilly and remaining unohanged 

I 

through the complete pnttm&o, 

Each of the wheel* 61 and 70 hue a peripheral boea 122 (Fig*. 

4 and 5} wliioh on the third control wheal* once each revolution* move* 
ocmtnct atrip 123 to aloe* a circuit through contact* 124 end 125 and 

I 

oonnocta wire 119 to th* ^tapping Magnet 93 of the fourth control 

I 

wheel 70 cud causes the ftjurtU a haul to rotate one step. In it* turn* 

I 

tlw booa 122 on th* fourth control wheel operate* contact atrip 126 
to close coataota 127 and so conneot the etc; ping magnet 93 of tha 
second control wheal 70 to th* wire 119# thus affecting meter*!## 
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operation of tbs third, fourth, end ssaond eontrol wheel*. The first 
and fifth control abasia am not change) daring the writing af one 
text but are sat at prearranged positions. It will, *f course, ha 
m tier stood that other ateppiog act Iona of tha ooatrol wheels way ba 
used nnd that tha first and fifth control whaala am not aeaeasarily 
nationless daring tha writing of ona text. 

v '- 

Tha wire 120 Is eonnacisd to four contacts 128 at tha right 
hand and of th# control whaala 70, ao that four paths through tha 

' f „ti 

*'■ f, , , 

control wheals 70 art supplied with currant* It will ba uMaratoad 

| 

that nore or lc»» than four contact* 138 at tha right hand aod of 

tha control wheels 70 war be connected to tha conductor ISO. At tha 

I ' ■ 

left hnnd and the twenty-six path* through tha control wheel* 70 
are oonnootsd to nine lead*, for example, ona lead way ha eonneoted 

j ' c r > 

to alx paths, ona to flat paths, one to four paths, two other* ta 

three paths each, one to two paths, and throe oth«» to one path each, 

I ’ 

*o that tha total is twajety-ai*. It ia within tha purview ©f this 
invention that ettesr group aoabinations nay be xymd mo long aa all 
twenty-six path# through tha control whaele 70 arc connected to tha 
index wheel* 73. Tha nijia leads fjron tha left hand and of the eontrol 
whaala 70, designated generally by 139, are at their ether enda 
conrieotad to tha left hand enda of nine of the ten pathe through tha 
index wheels 73, thue leaving one of tha paths through tha Index 
whaala without a current supply connection. At tha right hand end 
of the index nase the tan path* through index wheals 73 era oonneatad, 

in fjroupa of two, to five out-put leads designated generally by 130. 

It la thus apparent that| since there are but four patha through tha 

control wheels 70 that carry current there can ba no wore than four 

1 

of tha conductors 130 that are supplied with current but, depending 

7 

' 

upon tha fort nit txis arrangement of tha patha through tha control whaala 
70, there ray be fewer tfian four. Due to tha oonnaation of tha patha 
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In group* ft* *boe* d*»orib*A there will *lw«y« b» *t lout on* of 
tho output conductor* 130 that will carry *urr*at. It 1* *rl4e»t 
that ether grouping* of the right hand end contact* of th* lad** 
whul »u* w>y b* «*plcyo4» - 

Itaoh of th* conductor* 130 1* oenaeated through a ratpeotire 

<{ 

pair of contact* 161 la rwiteh 100 to * conductor 133 and th*ne# to 
* r#«n«otlT* • topping magnet 99 of th* cede wheal* ©,. Thu* th* 

Rtjo b*r of the code whul* 61 that are uor*d at eay 0«t* tia* d*p#«4f 

upon th* Jttuaber of llr* conductor* ISO *t that tin*, a further clari- 
fication of th* **nn#r 1* which th* «agn*t* 99 ar* *nargl«e4 will V* 
had by oonttdwrlhg th* ccaawitioa* betv**n the right hand *od of th* 
index wheel* 73 end th* loft hand end of onntrol wh*el* 70. for 

I 

•xaaplo, two path* through lad** Whul* 73 to which on* of th* con- 
ductor* 130 1* connected wy be at th*ir eth*r «nd« connected to 
oonduotor* 139 that ar* r**p*ettr*lf ia oiroult with *1* path* »ni 
fir* path* through th* control wh**l* 70, another conductor 130 Mjr 
h* coan*otart to four path* and thr** path* through th* wh«el* 70, *1111 
another to thr** path* and Wo path*, another to on* path end on* petit, 
end the fifth to on* path end **ro path* through th* control wheel* 70. 

Whil* any nueb*r of input connection* 13d nay he need, #xp*r- 
l*oo* ho* ihown that the «o*t adrant*g*ou* now b*r 1* l«a* than th* 
«uob«r of wheel* being stepped through the index wax*, in tht* oax* 
fir*. If fir* input commotion* are employed* ell *f the coding wheel* 
61 *»y b* *t*pp#d at one tie* and thue the acratibllng of tfc* olr*uit* 

would be diminished and if fever than four commotion* are **4* there 

I 

1* a poMibllit/ that nose of the coding wheel* 61 night b# *t«pp*g 
at tone one tin*. 

7b*n *witoh 66 ie in th* encipher position the 2 Jr*y connect* 
to th* X lead 103 and the *pftc* bar 55 to oonnoOtad to th» $ l#ad 103, 
tgr the *witoh 86 contact connection* 163 end 1S4, r**p*otir#ly, fig, 8, 
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Thai* *han the £ kay la operated. the cipher conjugate of X la printed 

i 

and thia *111, in deeipberlng, with cowieotiona 133 and 134 in the 
doited line positions* give the latter £ In the plain taxi in place 
of Z+ as XBIJO for ZZZO, Bctrevor, tha latter Z is no seldom asad, 

and substitution of X for It ie so obvious in the words where it 
occurs,* that no difficulty arista* 

j 

for deciphering, thq connection 13? 3 c nov<cd to the dotted 
line position to open tbs circuit to tha ?. printer Engnat 10? and 
close the circuit to the print myprsrs aagnet 134 so that when 
the hay of the cipher conjugates of Z in the cipher raasaje ie operated 
the li^ult* that would othtmiaa hovo gone to the £ stagnat 105 goda 
to print suppress aagn t 136 and prevent a tho operation of tha 
printer to record e,ny latter oo that c. opens appears in tha text* 

the fifth position of switch 56 ie '’decipher. 0 fhan deciphering 

a Ksrasge tho alphabet, stopplr^, and index wheels are all sat to 

I 

the savo Initial position ns when the encipheroenb of tha msaaag* 
was started, so that identical through paths *re established. 

Chong,ing the Switch 56 the decipher position alters tha pllmpe 
60 tip contacts 101 of key* % are coruifectod to tho right hand and 
of the alphabet ;**£«? *,r.d printer magnate 10? to the left hind and. 

Thus, the paths through the cole tfhtal* 61 being tho has* *s during 

j 

t tv> enciphering operation* if, say* the N key 54 Is operated, can- 
sequent upon the appearance of that letter in ib*? enciphered scrseaje, 
thW current ^ill traverse £ lead 1(34, go through the wheels 61 to 
the A lead 103* end thrkew to the h print Ins s^ghtt 105 , and the 

letter 1* which has been .icsaxnd ns th* plain conjugate of S, will 
hi printed in the deciphered text. In like ittwior, *htn the key 
bearing, the cipher conjugal* of % is operated, tha currant will 
flow to print rjpprtfo* jasgmvt 136 and a apace will appear in tha 
deciphered text, The space bar 55 5a rendered inoperative by 

I -11- 
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action of switch 56 when deciphering* 

The second position of switch 56 is "plain." The sechlne 

| 7 1 '- ■ 

*ay be asset as an ordinary typewriter with switch 56 set at ths 

j " ' " ■ ' ' V # ; ' - 

plain position for recording plain language* The A printed aagnet 
105 is then directly in circuit with A contacts 101 through pileupe 

60 and, the connection 139 therebetween. The upper pileups 60 reaain 

I ’ '' , - • ' ■ ■ 

as shewn in Pig. 2 while the movable elament of the lower pileup ia 

moved to contact the upper fixed slei&ent thereof, thua consisting 
the circuit from the key to the printer aagnst. The contact ponnec- 

tions HO and 141 in pwitch 56 are open in the enoiphoring and de- 
ciphering positions of switch 56 tut are closed in the plain position 
»o that currant is supplied to dash (-) key 142 and to the mueeral 

I ■ 

keys 143. The printer magnate 105 for these keys are connected to 

I 

’ 

the common load 106 so that the clutch trip magnet 110 ia energised 

and the ehaft 51 is caused to rotate when one of those keys ia 

i 

operated. Also, in the plain position, the contact connection 134 
is moved, to tho dotted line poaition and establishes a circuit directly 
from apace bar 55 to the print suppress magnet 136, and thence by 
contaobs 107 to clutch trip magnet 110 # While the machine is being 
used for plain typing, the contaot connection Hg* in switch 56 is 
opanad so that no current j is supplied to the s tapping magnet s 93 *nd 

' ' V 

99. The code wheels and control wheels therefore remain notionless* 

The third position of switch 56 is "reset," in which circuits 
ere established to move tijo alphabet wheels 61 and the stepping wheels 

70 to respective pradetemined positions to begin the enciphering or 

I 

deciphering of a message. Tae aeroizer switch 100 is manually changed 
from the "operate" to the ,"aeroisf" position, closing circuits through 

I 

the contact connections 144* The contact 145 is opened and cute oft 
current supply to the alphabet keys 54 and the space key 55, end hence 

I 

to the through paths in tho alphabet wheels 61. 
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To reset th* oode wheala 61 and tha control wheals 70 to their 

[ ' 

initial positions, the blank key 146 and repeat Kay 147 «*a hald 
down. tha fottasr olnnuU t circuit through tha print suppress rigfjat 

336, ccntactc 107 and 109, ic? the dutch trip regnet 110, no that 

- N 

i 

shaft 51 ia persJLt i«4 to rotate. Keeping rapaat Kay 147 depressed 

branku the circuit through contcctB 114 *o that no boldine: circuit 

| 

3m astftblishsd to the aagnat 110 anct hcnoa tha clutch trip is held 

I ' * S 

diemngnscd and it la not netktiisQry to release the dank key after 
each revolution of abaft 51 • Ca* 117 on alodi 51 close* bcntihts 
HiB once during each rarolufcion and parcitu tha qurroht to flow 
through conductor 14* to the contact* 144 and ihsno® by a^n doctor* 

• ’ I • 

149 to tha stepping msmt* 95 and 99 of tha control whaair 70 and 
*od* wheel# 6i which oauaa# into* wheals to be rotated one Stay taoh 

' V.-- L , 

revolution of *h*ft 51. 7he e tapping of these cantinuae until 

the p*riphu.rttl boae 122 on aaoh wheel acta upon the respectiWe oorvtaat 
atrip 150 uaauoiatod with, tha wheel to break the circuit to til* 
«p*otivo dapping; Mftnot by openidf conteoie 151, leaving the* at 



vtuii 



After all of wheals 61 a&d 70 have stopped at "xero" duU to 
tha opening of the saroiaar contaaia 151, tha seroiaer twitch i* 
Motmolly oat to the fl optjr»te n position with aaithh 56 t attaining in 
the "reset" position. Kith tha ewlteb*s act in thaaa paoitions, 
due to the fact that in tha reset position of twitch 56 tha coot sot 
137 i« uoved to the dotted lino pea it ion, a circuit i* aat »p fro* 
oonduotor 14B through conductor 1 52, Contact 157, oooduotor 153, 
contacts 154, **Kl coistucUn' 155 W a eetsasti print cupprst* djgfini 

156, Ihers i* ulao established a circuit froa conductor 152 by way 

| 

of conductor 157 to ttis owitaot 15b aceuttlntcd with otah of tha 

<■ 

keys 345 of the huuaruls 1 to 6, U» contact 141 beinfi open sod 
<io-etiergi*ing tbs ountaota 15d‘ of keys* 143, ft’Oasrda 1 to 9. inch 



-U- 
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of th* nobtral key centwits 1$3 1« con/woted ty * wadiittat 159 
ta * rsspaotivo jjtoppini; mvp*t 93 of ths control wtatls 70 . Tb* 
key of Buiwral X in epnneotsa to *fc»p th* control whasl 70 *t Ua* 

Isffc iiAtvl and of th# stamping &**<*, ifc* key of measrel 2 is oouoseisd 
to step the second 'wheel tho loft bend «r4» ato. Thus by re- 
putedly operating a rki'osi-al key the control wheel gorsrnsd by %hs 
stepping nagnst connect sfl thereto Can bo rotated to mgr prf&mnjsd 
position to start the anciphsmsut or deciphsttaoit of a rsostge* 

Alto, allies the twitch 100 is in tl.-v operate position the contacts 
131 will b* closed* bh* contact 1X6* will be Closed, and the ocufesots 
1AA, 131 sikI 12? will by open. Current will flow through contact 

113* thane* through otwludtoi.* 1?.0, the fbut* contacts 12$, tbs through 
vathu in the control v.keols 70, cumlueiora 119, itsttox v&oslo 73* 
conductors 13 H, th« evnbwrtP* 131* aiKt conductors 132 to the shopping 
nngiioitf 99 of feho so^ds eh* tie 61, so that the oois wheels l‘"ll be 
stopped In * hophnoard jLnuor during the final nothing of Uio 
control wbSolB 7Q* It uill of course be understood that th* cods 
wheels 61 and the jteppjoa whocis 7t> nay be 30 1 omsa XXy* if preferred. 

The first petition of c witch 56 is *off. H ffco switch 56 operates 
* snap switch 160 to control the supply of electric power to saotor 
JO, end to the other sloe trie circuits in the raohitviry* the napkins 

being Supplied with jxjucr in oil jioultionu of stdbeh 36 except ths 
off position. This tndiash 56 alno ci^atoa a control to cause 
cnU.oe.tic separation of the lettert in an enciphored mcas^e into 
groups of firs and to ppsmsnt fssding of the taps open which the 
letters *ra printed when in the react position. Hot rover, slaves 
these rnsohanifrw ere not a pwf of the present invention, sod era 
frilly shorn and daaoribyd in the ouncrunw.tly filed feppliceticn of 
Sorisl tto. they wo not shorn in ths 
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Infcerchw^aatil* rooiotowi X&Ljtf <Uff«r#ftt voXum w» 
auppiitd to «3^uat. tXa i*p«Unctt* of th* oloptreoaenot air emit# 

£ W cp#wtion ftxa iwwn; q£ ettffwant voit»g«c, and op**k 
Bujjf)r*£i tiers *. raBXofc&nao X&2 wd c np r< 3 it mo <j 143 ®ay 

b* ocivKwtod *t vlmtotcr pointo m*d donlrmbla. 

*fho irwaiitiou tU^jelbod i;«is&n any b* ajuwfaoitrod u»*d 
^ or for tha of tt*» United <5 E titan of Aaailoa for 

r ' > ’ , i vv «.? : ■; 

go vnrrKwnt al putponao thn pay*- ant of atty royoXtl*# thor^art 

or tharafor* I 
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1 - , v* 

1 1. In a cyclically op* r*ble cryp rt«grg>hio machine having a 

2 Ht of *t*pwi«* rotatable cod* wheal#* M«ohan in oonditionabi* so to rotate 

- ' •’ Tt ’ a ;. r 

3 Mid wheal* individually* nrxX a r*sp*otiv* electrically actuated devi a* 

4 aeeooiatad with each wh**l to condition in a random nnner a aid meehan- ' 

-■ / - lV! ' 1 

5 in to atep euch asaoolatad rtiealj a »*t of control wheal* **ch carry- ^ 

4 log a plurality of oonduotiv* elements having th*ir mi* randomly ^ 

7 ooorHiaUd t© oontaot* at th* oppo*it* fao«* of th* raspaotlv* *h**la # 
d swans connecting *aah »aid alaaant into a respective through path* ' V / 

_ I ; ■ 

V saana to atop on* of aald control wba* la aach oyola of operation* nans 

‘ mf • V ’ )4I 

10 to op* rat* MtinrlH tb* two wheel* adjacent thereto, a find Input " j 

I • ■ ■ • ,v= 

H conductor oonn*ot*d to supply currant at on* and to may four *f aald ^ 

- ' • A- ■ 4 ' .'.tfi 

12 through path* positioned to ommpt therewith, nine fixed output ton- 

• vti, ■■ ■ vs'i- 1 

13 duotor* each connected to at least on# oontaot dlapoaad to ha in 00 a* 

14 duotiv* relation with th# other **>d of a respective through path/ so 

15 that th# nine conductor* conatitut# output oonnaotiona tor all th* ,s # 

| ’ ' v‘ 

If through pathaj a eat of index wheel* aaoh carrying tan conductive 

17 element* having thair and* randomly ooimactad to oontaot* at th* 

I * • # ^ < ■ V ■ v^'^i 

I 4 • - ;: v 

XM opposite faces of th* raapactlva index wheel** awana connecting each * 

17 indax wheal alaaant into g raapactlva lndax through path aaoh of 

nrt I • ' 'ft 

30 rtiiah except 00a la oonduativaly connected at on* and tp a raapaotiv* ^ 

I ' x 

21 **id output conductor, and fiva fixed aalactor conductor# connected to V; 

' . ' ' ' 

22 place each in conductive relation with the other anda of two of said '' 
33 index through path# that are poaitionad to connect therewith, aach 

j ■ ' 

24 of tb# aalaotor conductors being connected to a raapactiga said 

25 electrically actuated meJui to affect etepping of the associated 

2d coda wheal when current la supplied to th* eelector conductor* th* 

27 total iwnbor of code wheel* so stepped not exceeding four at any on* ; " 



time. 



3. In a cyclically operable cryptographic machine having a 
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eet of atapwl** rotatable cod* wheel#, mechanism acnditionable *c 
to rotat# aaid wheal* individually, and * ratpaativ# electrically 

aatuated d*vic* aaeooiated with each wheal to condition in * random 

I 

warmer **id neah&niam to *t*p such associated >U#*1* * §#t of control 
wheel# each carrying * plurality of conductive element* having their 
end* readonly conmeoted to contact* at the opposite faoee of tho 
raape otiv# wheela, man* connecting each *aid eleaant into a reapectiv* 
through path, man* to change a aid through path* in a haphazard 
wanner, a number of fixed input conductor* each connected to aupply 
our rant at one and to a raapaotiva through path positional to connect 
therewith, laid number being not greater than the nanber of ood* 
wiiaela, a aaoond number of fixed output conductor*, greator than the 
number of a aid coda wtiael*, diapoaad to be each in coniuotiva relation 
with the otbar and of at laaat one through path ao that each through 
path haa an output connection, a aat of index who el* each carrying 
* aid aaoond number plus one of conductive eler.anta having their and* 
randomly connected to contests at th* opposite faces of the raapaotiva 
. index wheels, maana connecting aaeh index wheel element into a raapao- 
tlv* index through path aach of which axaapt on* ia oonduotlvely connected 

at on* and to a raapaotiva a eld output conductor, and fixed selector 

! 

conductor#, actual in number to maid coda nhaele, diepoeed to bo In 
conductive relation with the other end of et leaat one of said index 
through path* ao that all th* indax through path* are oennaotad to 
th* aalaotor conductor#, aach of th# eeleotor conductor* being conneot- 
ad to a respective *ald electrically actuated maane to effect stepping 
of th* associated cod# wheel when currant i* aupplied to th* conductor, 
the total nuober of ood# wheel# ao etaj-ped not exceeding the nuabar of 
amid input conductor* at any on* time, 

3. In a oyolionlly operable cryptographic machine having a eet 

j 

of etepwiea rotatable oedo wheel*, oechanimm oondltionabl* so to rotate 
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Mid wheels individually, «cd 4 respective eleotrioelly aoWatad 

I L ' t '•+ A , / . , b * V 

d*vlo* associated with each wheel to condition in * random manner 

I t - 1 . 

Mid mechenie* to etep m oh associated wheel* a ut of control 

wheels each carrying a plurality of conductive element a haying 

| . - . - ■ ■■ 

tbair ends randomly connected to confcaote at the oppoaite faoM 



of tha raapaotiva wheels. 



means connaoting aaoh eaid alemeai into a 
respective through path, man* to change esid through path# in a 
haphaaard manner, a ntteber of fixed iiy>ut oonduotora, not greater 

than tha number of esid code wheals, dlapoaad to supply current 

i . 

at ona and to a liKa number of aa id through patha positioned to 
oonnaot therewith, and am ana to oonnaot to a respective eleotrically 
actuated da via a each of an unpradletahla number of Mid through path* 
to which currant i* supplied by aaid input oonduotor*; tha nuaber 
of through patha ao oonneoted in any cycla of operation being not 
groatar than tha number of aaid input cooduotors, tharaby 
to a tap tha coda wheel* respectively associated with tha aaid 
daricaa thus auppliad with current. 

4, In a cyclically operable cryptographic machine haying a 
eat of atepwi.ee rotatable coda wheels, meohaniew ponditionabla ao 
to rotate aaid whoele individually, and » respective alac trie ally 
actuated device oaeoointed| with each wheel to condition in a ran- 
dom manner aaid aachanlan to step aueh aaaooiatad wheel* a set of 
control wheel# each carrying a plwality of conduct!*# elements 
having their and# randooly connected to contact# at tha opposite 
facaa of tha respective wheels, means connecting each el • cant into 

j / 

a rsepectlve through path,) aaid control wheel# baing mounted for 

I ' ' 

individual etepwice rotation to aake possible tha changing of aaid 
through patha, a number of fixed input conductor*, not greater than 
the number of eald code wheels, disposed to supply current at ona 
tod to a like number of said through paths positioned to cccmecfe 

I 
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therewith, wvi atim to connect to * respsotir* *l*o trie ally actuated 

device oaoh of an unpredictable nuafcer of said through path* to whieh 

| ■•■''' ' ./ - 

current is supplied by said Input oonduatorc, iho rraaher of through 

paths oo connected in any cycle of operation being not greater than 
tii* ruwbor of «aid input conductor*, thereby to etep the code wheels 
respectively associated with the etid devices thue supplied with 
current. I , •’ 

• ' • > ■ ; ; -■* , ■ * t.y. ' 






A 






m 



■ 



5* In t cyailaAUjr op#r*bl« cryptographic aachi» having a 

. 2, f 

eet of stepwise rotateble cod* wheels, mechanism oonditienable so 
to rotate said wheels individually, and a respective electrically 
actuated device associated with each wheel to condition in a random 
manner Said mechanism to etep auoh aaaoclated wheoli a aat of index 
wheel* each carrying ten conductive eleamte having their ends ran* 
domlgr connected to contacts at the opioatto faeoe of the respective 
Index wheel*, eeane oonneoting each element into a respective through 
path, »*an* to supply current at on* end to an unpredictable variable 
number of said through patha not exceeding four, the path* to whhoh 






V 

*. . ,p 



■.V 






• ■ ’ 1 



- * - .• 



current la thue supplied changing unpr edict ably f roe cycle to cycle 
and five fixed selector" conductors disposed to be each in conductive 

- | ' ' ’ J £ ; 

relation with the other ends of two of said through paths that are 
positioned to oonneat therewith, each of the selector conductors 
being connected to a respective said electrically actuated means to 
effect stepping of the associated code wheal when torrent is supplied 

to the conductor, the total number of oode wheels eo stepped not act* 

- • — - • I ‘ ’ . * * . 

deeding four at any one time. 

6. in & cyclically operable cryptographic machine having a 

set of i*iep*4u*« rotatable code wheels, me chan lam condltlonabl# so 

& r ' 

to rotate said wheel* individually, and a respective eleotricslly 

actuated device associated with each wheel to condition in a random 

sannsr said eeohsnism to stsp suoh sesocisted wheel} t sst of index 
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wheels each ourr/ins conductive element* greater In nuebor then the 
nUwber of the cod* wheel* with each eltucent h&virg it* ervlu randomly 
connected to contact* on opposite faces of th* respective aheela, 
wans connecting each eletaent into a respective through path, mean# 
to aupply currant at one and to an unpredictable variable nunbor of 

i 

•aid through path* fewer in number than th* nur.ber of the ood* wheel#, 
the patha to which current 1* thue aupplied varying unpredictable 
fro)* oyele to cycle, and fixed ■ elector conductor* e^ual in nuaber 
to the ood* taeala diepoaed to be In conductive relation with the 
other end* of at leaat one through path poaitionsd to connect there- 
with ao that ail the through paths are connected to tho selector 
oonduotoro, each of the eoieofcor oonductor* being connected to a re- 
spective a aid electrically actuated device to effect a topping of the 
aaaodiatod code wheel when oummt ia supplied to the selector con- 
ductor, the nuubor of code wheelo stepped at any on* tiso being 
always lees then the total number of th* code wheel*. 



7. In a cyclically operable cryptographic machine having a 
set of etepwiae rotatable ood* wheel*, machanian conditionabl# ao 
to rotate aaid wheel* individually, and a roepectlv* electrically 
actuated device os eo elated with each wheel to condition in a random 

t^ep 



wanner aaid oaoheniett to 



such eaaooieted wheel i input conductor* 



fewer is nuaber than the code wheel*, haphasardly variable path* greater 



In nuaber than th* input* 



ay ole, output conductor* 



so diapoeed that each input ia connected to 



one of the psthe, the path* so connected being variable from cycle to 



ewsr. in nuaber than the path* but greater 



in nuaber than the input contactors, each output contactor being 



connected to at least on* 
to the output conductors. 



pAth so that all th* paths are connected 
a second set of variable paths *tu* 1 in 



nuaber to th# nuaber of output contactors plus one, each output con- 



ductor being connected to 



one end of s respective path In ths aecond 
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sat, and selector conductor# equal in ntic&sr to said devices, each 
aeleotor conductor being connected to at lea&t on* path o£ ths 

' / • II 

second set »o that all paths of the second set ire oomvsotsd to the 
selector conductors, each selector conductor being also connected 



to 5a respective said dovl 
any selector oondiotor is 



as, end a path of the second set with which 

; 1' , , .1 ■ ■ 

conduaiively usaoaiated being Connected or. 



’ 'a 






-I 



not connected through to the inputs by tho output conductors and the 

’ f > 

hsphaiardly variable paths depending upon tho fortuitous arrangjwssnt 

I ' ' : 

of the haphazardly variable paths. 



8. In a cyclically operable cryptographic aaohino having a 

, ;vf 

sot of etopwlae rotatable code wheels, aschanlaa oondltionabie so 
to rotate said wheels irwlividuclly, and a respective deatricslly 

actuated device associated with each wheel to condition in a random 

. 

r.enner said weohanieu to stop ouch associated tihaelj a sot of index 
wheels each carrying conductive element e greater in number then ths 
nuEtoer of tho code wheels with each elersant having its end* randomly 
connected to contact a on opposite faaes af the rsepcott-go wheels, 
means connecting each element into a reopectlve through path, aeans 
to supply current at one end to an unprediotably variable number 
of eald through paths not grout er in «uci*«r than tho noeber of the 
code wheel*, the patho to which current ie thus supplied varying 

I 

unpredictable fro a cycle to oyole, and fixed selector conductors 

I 

equal in mrabsr to the code wiwole disposed to be each In oonduotiffs 
relation with the other ende of at least one through path positioned 
to connect therewith m that ell through paths are connected to the 
selsator conductors, each of tho selector conductors being connected 
to a respective said electrically actuated device to effect stepping 
of the associated code wheel whan our rent ie supplied to the eelector 
conductor, the variation in the through paths to which current is 
supplied providing that the miober of code wheals operated and the 
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individual ood# wheels operated ahull vary fro a cycle to eye la. 



9. In a cryptographic machine having a printing device, a key- 
board that includaa character kaya and nschanioal operation k*/«, a 
plurality of cryptographic and printing circuit* eaeh of which includaa 
a oharaotar kay and aaid printing devioo, and operating circuits each 
including a neohanloal operation key, aaid circuit* being ooabinabl# 
into different groupings to off act anolpheraant, decipherment, and 

plain printing of text and to raaat said cryptographic air cult* to 

* 

an initial oonditlom a ewitoh to condition tha circuit* for opera- 
tion in the group# aforesaid co uprising a plurality of contast pile- 
ups whereof aaoh contact pair is oonnaoted to a respective circuit and 
a rotatable aha ft having a plurality of cast lob** disposed to actuate 
tha contaata of the pilaups to group said circuits for ancipharing in 
on* position of the shaft, for deciphering in a eeoend position thereof, 
for plain printing in a third pot It ion thereof, and for resetting said 
cryptographic circuit* in a fourth position thereof. 



10. In a cry typographic aachin* having a printing device, a key- 
board that includaa oharaotar keys and mechanical operation keys, a 
plurality of cryptographic and printing circuit* aaoh of which include* 
a oharaotar key and aaid printing device, and operating circuit# each 
including a oeohanical operation key, said circuit# being ooabinable into 
different grouping# to effect enoipiwraent, decipherment, and plain 
printing of taxt and to reset aaid cryptographic circuit* to an initial 
condition* a awitoh to condition the air cult a for operation in the 
group# aforesaid ooapriaing a plurality of contact pilaups whereof 
each contact pair la oonneoted to a respective circuit and a rotatable 

i 

ehaft having a plurality of cam lobes disposed to actuate the contacts 
of the pilaups to groi$> aaid circuit a for ancipharing in on* position 
of tha shaft, for deciphering in a second position thereof, for plain 

printing in a third position thereof, and for resetting said cryptographic 
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of contacts olosabl* to vary said grouping®, said ssoond * wit oh 
being in th* ops rats position for enciphering, deciphering and plain 
printing, in th* enrol* a position whll* th* first switch la In th* 
reset ix>*ition to reset th* cryptographic circuit*, *nd in th* 
op*r*ta position whil* th* first switch la in the reset position to 
condition olrcuit* including *aid ueohitnioal operation keys for 



23 effecting certain wechanical operation* determinative of th* connsc- 

24 ilorm in th* cryptographic circuits. 

1 11. In a cryptographic machine haring a plurality of indivi- 

2 dually rotatabl* cod* wheels *aoh carrying th* lime nuabsr of oon- 

3 duotl** element#, a printing device, alpiiab*t key*, mineral k*ys, 

4 aeohshical operation keys, space bar, means to ooabine aaoh «onduc* 

5 tiro element In each wheul into a coding circuit with an elmcent in 

6 sgery other whaol, oaoh *uoh circuit including an alphabet key and 

. 

7 said device, and controlling ***oa to offset hsphasard rotation of 

8 th# coding wheels: a first switch having four operating positions 

9 in th* third of which said switch condition* circuit# from the alphabet 

10 keys through the coding wheel* to U* printing device to print a cipher 

11 conjugate letter when an alphabet key is closed, in the fourth of Wbioh 

12 said switch rsvorsely conditions said circuit* to print th* plein con- 

13 jugate when th* key bearing the cipher oonjugate i* olosed, and in th# 

14 first of which said switch conditions oiroults to print th* lattsr of 

' 

15 rrurborfi' on the key operated and to render said oontrollii^ swans in- 

16 operative, and a ascend switch having operate and ssrolx* positions 

17 in th* former of which positions It ooopsrat*# with said first switch 

18 to condition th# circuits as aforesaid j said second switch in th# 

19 swroiae position oooperating with th* first switch in th# second 

20 position to condition the circuits to reset the ooding wheels and 

; i 









21 controlling nschanisa to an initial condition and in the operate 

22 position to condition oircuito whereby closing of certain numeral keys 

23 affacta additional adjustment of tha controlling aaana. 

1 12. In a coding and decoding nachine, a cryptographic unit 

2 comprising aaana providing a first, a second, and a tiiird group of 

I | 

3 haphaaardly variable alee trio currant paths, input aaana to supply 

4 curront to a fixed number of paths in sail second group 1 less than 

5 the total number thereof, output as ana connected to a number of 

6 path* in said second group greater than laid fixed number but fewer 

i 

7 than the number of paths in said second group ar>d alao connected as 

8 inputs to paths in onid third group, other output naans connected an 

i 

9 inputs to paths in said third group, other output xeons connected to 

10 paths In said third group greater in number than said fixed number 

11 but fearer than the inputs to said third group, means responsive to 

12 current in said othsr output naana toeeffeot variations in tha paths 

13 of said first group, tha number of such variations at any one ti»e 

14 boing not greater than said fixed nunfcer, circuit closing naans equal 
13 in nuriber to tha paths in said first group aaoh variably connectible 

16 unpradictably to a respective path in said first group, means responsive 

17 to tha operation of a said circuit dosing naans to affect a variation 

I ; 

13 in tha paths of said second group, naans operative upon completion of 

i • 

19 a cycle of such variatiohe in said second group to effect a second 

20 variation in the paths of said eeaond group, and aaana operative upon 

21 completion of a cycle of said second variations in the paths of said 

22 second group to affect a third variation in ttie paths of aaid second 

23 group. 

1 13. In a oryptognphic machine, a cryptographic unit comprising 

2 a aat of coda wheels, a set of control wheels and a sat of index wheals, 

i 

; 

3 means providing a plui*<dity of through pathi in aaoh of said seta, said 
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wheele being individually rotatable to vary e*ld paths, actuating 
Beans rasjwofcive engageable with each said oodo wheelaand each said 

control wheel to effeot atepwiae rotation thereof, and a respective 

| 

electromagnet disposed to condition each actuating coons to engage 
the wheel associated therewith: a plurality of circuit closing 

ate ant eaoh eonnected to close a airauit through a respective through 
path in eald ocde wheels, beano to oeiurglse & esid electromagnet to 
etep one control wheel each ties a aireuit ie closed as aforeeaid, 

»«tns actuated by eaid one control wheel to effect itoterwiae stepping 
of two of eaid aontrol wlwole, nnd men* including the throu^i path* 
in said control wheels and aaid index shea la to effect stepping of 

eeld ocde wheele in unpredictable eequenoee and ooabinafcione. 

• 

14- In a cryptographic aachitw, a cryptographic unit oamprlalng 
a set of code wheels, a. aat of control wheels and a aet of inclax 
wheel a, jwana providing a plurality of through paths in eaoh of eaid 
aete, said wheels being Individually rotatable to vary aaid paths, 
aotuating «esn» respectively enyageable with each eaid ood* wheel and 
each aaid control wheel to effect atapwias rotation tliereof, and a 
respective eleatrosagnet disposed to condition each actuating Jnsan* 

to engage the wheel associated therewith* a plurality of oirouil 

■ 

closing means each connected to dose a circuit through a respective 
through path in aaid oodo wheels, swans to energize a aaid elaotro- 

(tagnet to step one control wheel each tir* a circuit .i* dosed at 

, 

I 

aforesaid, ran ana actuated by aaid one control wheel to offset meter- 
wise storing of two more of eaiddoontrol *«he*la, aeana including the 
through paths 4n eaid control wheels and aaid index wheels to effect 
■tapping of eaid code wheel* in unpredictable sequences and combinations, 
«ean» connected to energise all eaid electromagnets continuously to 

I 

effect repeated stepping of all said coding wheels and said control 
wheal « to long a* the circuit is cloeed therethrough, and a pair of 
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19 closed contact© interposed in circuit with each *aid *l*otroMgn»t 

i : 

I 

20 *#i disposed to be opened by a peripheral fco#o on the respective 

21 wheel to Stop each such wheel at a predoteralnod aero position. 

' 

! 

1 15. In a cryptographic machine having alphabet key*, a *pace 

I 

2 bar, a plurality of individually rev able n-.mber* each carry in* 

3 conductive elements equal in nttaber to the alphabet keys, *t«an* to 

4 coablne eaoh conductive eleeaant into a through coding circuit that 

5 include* an alphabet key and cA electromagnet to effect printing of 

6 an alphabet character when the key is operated, a printing davica 

I 

7 controlled by *aid magnets, and aeons including circuit* olo*abl« 

8 by the operation of any said key to effect haphazard nsoveaent of 

9 said ceraborer a fir*t switch including a rotatable shaft carrying 

1 

10 a plurality of sect lobes having encipher, decipher, plain, and reset 

| 

11 petitions and a plurality of contact pileupa disposed to be acted upon 

12 by said lobes to condition said circuits to bo enorgliatl* in a 

13 different grouping in each said position, and a second united having 

14 operate and aerolite* position* to vary the grouping of »aid circuit*! 

15 the second switch in the operate p-oaition and the shaft in the *n- 

16 aiphur pooiiion actuating coutaota to condition oirculta from all 

I ’ 

17 the alphabet keys except Z to connect each said circuit to a respective 

13 coding tlvrough path, from the Y key to the X key circuit, fro* space 

19 bar to tl» 2 key circuit, aiid to the aoana to effect wovaoeftt of 

20 said rwiibers, and in the decipher position of the shaft to revar*o 

21 the connection* of each *aid circuit to its respective coding through 

22 path and to connect the 2 outfit circuit to cause a space, the 7, 

23 key to the Y key circuit, and to di* connect the apace bar and render 

24 it inoperative. I 

| ’ 

1 16. In a cjrypto&raphio aachino having alphabet keys, irurbral 

2 keys, a daah key, a *paco bar, a plurality of individually movable 
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r 

aeulera each carrying conductive alojqent* e^ual In number to the 
alphabet key#, mean* bo combine each conducfci va eloatanfc into a 
through coding circuit that, include* an alphabet key and an electro- 
magnet to effeot printing of an alpJiabet character when an alphabet 
key 1* operated, a plurality of circuit* each Including a nuawrel 

I ' 

key and an electromagnet to effeot printing of a numeral whm tha 
oorrasponiing mineral key la operated, a printing device controlled 
by aald Magnate, and a* ana including circuit* cloaable by the oper- 
ation of any alphabet key to affect haphaaard aovecient of eaid 
iMeiberei a firet ewitoh including a rotatable ahaft carrying a 
plurality of cam lobe* itaving anoipher, decipher, plain and reeet 
position* and a plurality of contact pilaupe dla posed to bo acted 

f 

upon by aald lobes to condition aaid circuit* to be energiaabla in 
a different grouping in elwh position, and a second ewitoh hawing 
operate and aeroiee positions to vary tha grouping of said circuits) 
the second switch In tits operate ; oeition and tha ahaft in theplaln 
position actuating contact * to condition oir cults from each of aaid 
key* to print the charaotsr on such key when operated, to connect 
the space bar circuit to oauee a space, end to open the circuit* 
that effeot aoveaent of aald weathers. 
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17- In a cryptogro|ihic Machine having a plurality of indiwi- 

i 

dually rotatable coda wheal* each carrying the aens number of con- 
ductive ele&onts, means to oo&biue each conductive eloraent into a 
througli coding circuit, individually rotctablo control wheels to 
alfoav bui.'hasard operation of the coda Wheels, aaah of eaid wheels 

am&nM to rotate etepwieo all of said 
wheal*, a respective elaotroafcgnet to condition aaid Means to step 
each wheel whan energised, a printing device controlled by eaid 
coding circuits, nuuoral Hays am a blank keyi a respective ener- 
gising olrouit to each elect roauignet including * pair of nonmlXy 



having a peripheral boa#. 



) ; 
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close! cenfcnoto disposed 10 bo opened by the tx>*e on tt.d wheol with 
which the raagnot la associated, at & predetermined point in the ro- 
tation of the nttaelj a firct ewitah including o rotatable shaft 

1 : 

carrying cars lobes having 0# P, and H positions arid a plurality 
of contact pileupa aotuata^le by said lobes to condition circuit* 

to be energitable in a different grouping for etch position of the 

! , 

•haft, and a second switch having operate end serolEs position* to 
vary th* said grouping of the circuits; the shaft in It position and 
the second switch in the soroire position actuating contacts to 
condition the circuits to energies all said eleetroaognets when 
the blank key is operated until the boss on the respective wheel 

j 1 

opens the contacts in the circuit to the magnet associated therewith, 
to open the coding circuits, to condition a circuit from a respective 
numeral key to each control wheel magnet, not including said normally 

I ! 

closed oontacts, and to prevent operation of the printing device} end 
with the second switch in the operate position to open the *• roiling 

I 

circuits and to aloae the stepping circuit to the code wheel magnets. 

I ; 

18. In a cryptographic machine having a plurality of cede wheels 

1 i 

and control wheels, ouch said yhoei being individually stepwise ro- 

! 

tatabl# ar.d having a peripheral boss, jaesn* to stop said; wheels, and 
a respective clactmisg.net | associated with each wheel to condition said 

i 

means to step tho wheel nhon tho magnet is or.ergisadj circuits to 
etiargitc 8uid mg nets including u key clossble to complete said oir- 

i 

I 

cults, a pair of normally closed contacts in the circuit to etch magnet 
disposed to bo oponoble by the boss on the associated wheel to atop 

each wboel in a predetermined Initial position, although the circuit 

\ 

regain* otherwise closed, and a circuit to each control wheel magnet 
not including said contact* and olosablo by a respective 1 k*y whereby 

| j 

the control whoele may bs individ'ially set to predetermined positions. 

j 

| 

19 • In a oryptogrg>bic machine having a firat and a aeoond group 
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of haphazardly variable ourrarit paths, a group of randore current 
pattz, a plurality of machaniaiia conditionobla to affact variation* 



in the path* of the fir at 



group, and an elaotrojaagnet individual to 



•aoh mechanism to condition th« aamo for oporatlom naans to supply 
currant to a fixad nuabar of paths In tha • coord group, a raapactiva 
conductive aonnaotlon batyaen each random path and a path in laid 
aaoond group, and a raapsdtivs conductor connecting «aoh alactrooagnat 



to a randoa path, currant 
random paths In hapkasard 



being supplied to a variable nua&ar of aaid 
combinations of tho random patha by varia- 



tion* of the paths in tha amcond group. 

20. ftLeotrloal control circa ita for on oloctro-nsci’.snical 
coding aachina ns ahown knd described. 
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IN TESTIMONY WHEREOF 



have hereunto signed. 



L .name#* 



£#«riuie# y. Skffovi 

Sottftia v* 3«u«» 



0 



A T H 



Luimmc# Jfy Saffart -nad Baa#l<L-¥> 3# U# r 

the above-named petitioner# , being duly sworn, depose 



xug vju a. jr anui n> uupu^t and say luc 
citizen #of the United States and jf»ia«ltg Of l#« h4 &glfla» JL_ €* 



that *hay » r# 



Anncoitla, B*. C # * y##pscilTgt7 



I 



that they verily believe ttiPllolT## to be the original, first, and lol»t 
inventor a of the improvements in COKTSOS CIftOUIg3 TOR l&gQgaia flOPIl& filCHCTI l 

described and claimed in the annexed specification; that thlftT fla n ot know 

and do not believe that the same was ever known or used before. 

invention or discovery thereof;] or patented or described in any printed 
publication in any country before invention or discovery thereof 

or more than one year prior to this application; or in public use or on 
sale in the United States for more than one year prior to this application; 
that said invention has not been patented in any country foreign to the 
United States on an application fjiled hy them nr th#l# legal representa- 
tives or assigns more than twelve months prior to this applicatiog and 



that no application for patent on said improvement has been filed bv WWo r 
th#lT representatives or assigns in any country foreign to the United State's." 



Imumnon #„ Saffojnl 
Bosnia V. 3#liwr 



STATE OF. 



COUNTY 0F- 



!) ss; 



Subscribed and sworn to before me by the above affiant,- 



Baurance F. 



Safford 



(SEAL) 



STATE 0F_ 



, this_L 



_day of_ 



194 



4 . 



Notary Public 



COUNTY 0F_ 



) 



ss: 



Subscribed and sworn to before me by the above affiant,. Boi»ia w. 
jtilM , thisJ day of , ; 194 



(SEAL) 



STATE OF. 



Notary Public 



COUNTY OF. 



> ^ 
) ss; 
) 



Subscribed and sworn tp before me by the above affiant,. 



., this. 



(SEAL) 



I 



day o£_ 



194 



Notary Public 



A32365 



